In this research, we calculated ASEAN rice non-tariff measures (NTMs) and its impact on Indonesian food (rice) security. To assess whether NTMs facilitate or impede rice trade across countries in ASEAN region, Gravity Model was applied with Pseudo Poisson Maximum Likelihood (PPML) method. It allowed calculating implied ad valorem equivalents of NTMs. The data was sourced from World Bank, Comtrade, World Integrated Trade Solution (WITS), Centre d'Études Prospectives et d'Informations Internationales (CEPII), and so on. The Gravity Model also used panel data type with time series year 2013-2015 and cross section 16 country/region. Rice type in this research based on HS Code 100630. Second approach, we linked and used Gravity Model result into Global Trade Analysis Project (GTAP) Model, to examine the impact of ASEAN rice NTMs on Indonesian food security. A standard GTAP Model was aggregated by 19 sectors and 16 countries/regions. The results showed that (a) Brunei Darussalam, Thailand, and Cambodia have the highest rice NTMs based on estimation of tariff equivalent calculation and (b) imposing ASEAN rice NTM lead to negative effects on Indonesian food security. Even though rice NTMs would improve rice availability, especially in rice production, but negatively on its utility and accessibility. There was trade-off between NTMs and trade liberalization policy, and the government should be wise and careful to impose rice NTMs as temporary policy.
Introduction
Non-tariff measures (NTMs) or sometimes called non-tariff barriers (NTBs) are policy measures, other than tariffs, which are coming in the way of open trade in agricultural commodities. NTMs do not necessarily imply illegitimate measures and/or restrictive implications on trade. In fact, WTO allows the application of NTMs in particular circumstances. In some cases, the application of legitimate NTMs could even increase trade by giving more information and certainty to producers and consumers. However, some NTMs are barriers as they are implemented with specific protectionist purposes that negatively affect trade. In addition, many NTMs are not transparent since they are hidden in regulations or appear as disguised policies (APEC, 2014) . It is not surprising if some expert said that NTMs may become worse implication than tariff barrier. NTMs have also been imposed on rice trade. Some cases occur, for example imposing Sanitary Phytosanitary (SPS) (India, Viet Nam) (Goyal, et al, 2017) , import license (EU), export subsidy (EU, USA), monitors import and procures rice (India) (Deb, 2007) , and import quota (Indonesia). Detail all NTM type, include technical and non-technical barrier, is classified by UNTAD (Table 1) . At least there are 16 NTMs have potential to disrupt rice trade. Those policies are to ensure rice availability and affordability for its citizens. This is because rice has a vital role in national food security and also political stability in most Asian country, include Indonesia. NTMs in Indonesia are tariff rate quota (not yet applied), state trading, and state procurement via The Indonesia Logistics Bureau (Bulog), which are imposed mainly on rice, particularly medium quality. Even though, rice quantity is no more than 5 to 10 percent of domestic production, but it often generates a rowdy. Thailand and Viet Nam are regularly as rice import source for Indonesia, if they also enforce thigh NTMs, we could not imagine what is the impact on Indonesia food security. In light of decreasing rice tariffs resulting from multilateral, regional, and bilateral trade agreements as well as preferential trade arrangements, trade flows of rice are increasingly being determined by NTMs. NTMs take the form of a range of measures that have incidences at the border and can impede trade. The main objective of this research is to analyze the impact of rice non-tariff measures (NTMs) in ASEAN country on Indonesian food security. There are so many examples of studies which elaborate NTMs, for example Gao, et al (2016) , Guordon (2014), O'Callaghan and Uprasen (2008), Marks (2017) , and so on. They elaborate those NTMs issues from many viewpoints and approach. But there remains significant scope to refine the methodologies (Walmsley and Minor, 2015) . Our approach uses econometric estimates of the effect NTMs on imports into all country, particularly major ASEAN countries, using a gravity model framework. We then use these econometric estimates to simulate NTMs using Global Trade Analysis Project (GTAP) model.
Research Methodology
In this research, we used secondary data. The data was divide into 2 group, first for Gravity Model, there was panel data with time series year 2013-2015 and cross section 16 country/region who rice trading, namely Indonesia, Malaysia, Thailand, Brunei Darussalam, Singapore, Philippines, Viet Nam, Cambodia, Laos, China, Japan, South Korea, South Asia, Sub Sahara Africa, East Asia, Middle East Asia, and other country/region. Rice type in this research based on HS Code 100630. Those data came from, which are World Bank (World Development Indicators), Comtrade, World Integrated Trade Solution (WITS), Centre d'Études Prospectives et d'Informations Internationales (CEPII), International Monetary Fund (IMF), International Labor Organization (ILO), and so on. Data processing in Gravity equation employed Stata 13 software. And second for GTAP Model, the data was sourced from GTAPAgg2 (GTAP 9.0), released year 2016, and processed by RunGTAP 3.62 software. The analysis method applied NTM approach through Gravity Model and its impact on Indonesian food security used GTAP Model. NTM approach based on residual, as practiced by Wall (1999) and Park (2002) . It is assumed that difference between actual and potential trade flows of the country implies trade barriers. The potential trade flows can be obtained from Gravity estimation. The value of tariff equivalent is very sensitive to the value of elasticity of substitution (σ). This study uses value of elasticity from the GTAP database. The final form of gravity specification is presented in equation (1) : imports of country j from country i (mio USD). gdpodit : ratio between GDP of origin with GDP of destination country (mio USD) disit : distance between the capital cities of the importing and exporting country (km), the data are obtained from CEPII. mtroit : import tariffs imposed by importing country j (%). incmit : income per capita between origin and destination country. poit, pdit : composite price indices in country i and j. They are proxied by the consumer prices index (2000=100), the data are compiled from the International Monetary Fund (IMF). vkbloit , vkbldjt : capital labor ratio of country i and j, respectively. The data of capital are proxied by VKB (value of beginning capital stocks) from GTAP database 9.0 (mio USD), while the data of labor forces are obtained from International Labor Organization (ILO). dasean : dummy ASEAN. α : intercept. β1-β8
: parameter estimation. ε : error term. Along with zero-observations and the problem of heteroscedasticity often occurs in trade data, the Pseudo Poisson Maximum Likelihood (PPML) is a robust approach (Silva and Tenreyro, 2006) . This approach has been used in a number of estimations of Gravity equations, such as Westerlund and Wilhelmsson (2011) , and Akhvlediani and Śledziewska (2017) . PPML employed here was PPML fixed effect and to ensure PPML was robust, this research conducted the Ramsey Regression Equation Specification Error Tests (RESET). Next step, result running data from Gravity Model is injected to GTAP Model. GTAP Model is a comparative static model and its percentage changes are able to illustrate the changes before and after policy making. GTAP Model explicitly accommodated the margin transportation international and bank global as a form of intermediation of investment and savings of the world. Consumer demand system was expected by Constant Difference of Elasticities (CDE) to catch the sensitivity of price and income differences cross-border. In addition, the flow of goods in international trade followed Armington Model, in which any product was differentiated by its origin. Each domestic product was assumed has imperfect substitution. The whole relation that describe the linkages between income and expenditures by any economic agent in the regions (accounting relationship) in GTAP Model was formulated in the equations form. And for the sectors which chosen were 19 sectors of 57 sectors. The sector aggregation can be seen in Table 3 . 
Result and Discussion
Gravity Model Estimation. Those coefficient estimations were run by some time and it is the best model. All variables as proxy of GDP Indonesia and trading partners, distance, population, tariff, price, and capital labor have tried to re-specification. All sign of variables is fit in with theory. The estimation results of equation (1) and obtained with the PPML Model for rice trade analysed are presented in Table 4 . Based on RESET test, PPML method was robust for estimating Gravity Model. The RESET test value is 1.13 and it is higher that probability value of Chi 2 (= 0.2874). Besides being consistent in the presence of heteroscedasticity, this method also provides a natural way to deal with zero values of the dependent variable (Silva and Tenreyro, 2006) . Import as dependent variables have some zero value because of not all country occurs rice trade. In order to see whether all variables can explain the model, the R 2 value is needed. R 2 value is 0.989 shows that overall model can be explained by its variables 98.9%, while the rest 1.10% described by other variables from out model. And in order to see whether each variable can influence the dependent variable, it is able to be checked from z value comparing with prob. value (significant level). There are 3 (three) variables statistically influence rice import, namely ratio GDP Indonesia and trading partner, distance, and dummy ASEAN as member country. (1) = 1.13, Prob > chi2 = 0.2874 Endogenous variable: import between country (in level) Note: ***, **, and *: indicate significant at α = 5%, 10%, and 20%, respectively. Source: author, 2018.
The estimation results known that every increasing in ratio GDP Indonesia and trading partner of 1% so the import quantity of Indonesia would increase by 1.30% assuming ceteris paribus. This result is in line with some of researcher, which are Sari and Widyastutik (2015) and Rahmah (2016) . Second variable that influence rice import is distance as proxy of transportation costs. It has a negative and significant impact. If there is increasing in distance of 1 %, it would have sent down the rice import volume of Indonesia about 8.70% assuming ceteris paribus. It is caused farther the distance then larger in cost of transportation. As general, this result is in line with some of research result, which are Fontagné, et al (2016), O'Callaghan and Uprasen (2008) , and Silva and Tenreyro (2006) . And the last variable, dummy ASEAN also influence rice import. When the country is member of ASEAN then her import will decrease of 15.10% assuming ceteris paribus. This has happened because of rice is traded specifically, not all ASEAN member country always import from major countries (Thailand and Vietnam), but also from India, China, and Japan.
Calculating Rice Non-Tariff Measures. The result of tariff equivalents of rice NTMs is presented in Table 5 . The country of being used as a benchmark in the tariff equivalence calculation is Singapore against rest of the world. They have the relative low difference value between trade actual and trade potential or we can say that both of them have the small trade barrier or trade restriction in rice. The value of tariff equivalence on rice NTMs are vary between countries, from 3.43% until 41.76%. The highest value is Brunei Darussalam and the lowest value is Japan. In Brunei Darussalam, Elizabeth (2016) explain there are 58 NTM regulations containing NTMs, but only 2 (two) that have been notified to the World Trade Organization (WTO), namely the Public Health (Food) Regulations and the Halal Meat Rules. The total number of coded NTMs is 516, affecting 5,613 products (HS code) or 56.6% of the total products traded in Brunei, included food. Various types of NTMs and product specific NTMs are practiced by Japan, which are tariff quota, state trading, and state procurement which are imposed mainly on tobacco, raw sugar and cereal products. Deb (2007) said among the countries studied, NTMs coverage for agricultural products is highest in India and followed by Japan. But in this research, Japan relatively has low NTMs value, particular in rice. As reported from University of Southern California (2016) research indeed Japan has low until moderate level of NTMs, namely in regulatory philosophy, TBT, SPS, state of information, transport infrastructure, administrative burdens, and consistency of enforcement, exception in level of protectionism. The result maybe is difference because the approach used is deference too. The staple products, including rice, are some of the most contentious products traded across commodities. The presence of specific government agencies that oversee rice in some economies speaks to how critical grains are to national interests. Similar to fresh produce, the products often need to meet strict SPS and TBT regulations that may go beyond what is necessary to protect consumers. The risk of spoilage is typically lower. On the other hand, many grain traders are charged with purchasing buffer stock or acquiring special import licenses, which carry their own administrative and logistical burdens. While the risk might be comparatively lower, this category typically calls for additional procedures for a business to successfully trade (University of Southern California, 2016). Indonesian rice trade opened is relative low level and that value is average range where another ASEAN member country applied. Even Indonesia's value is relatively lower then with rice NTM Thailand and Vietnam, as main rice exporter country. Thailand's major NTMs are related to import license, technical measures, and quantity control. In the ASEAN region, commitment on rice trade has been carried out through ASEAN Trade in Goods Agreement (ATIGA), where each ASEAN country has the tariff decreasing schedule. It is parallel with ASEAN Economic Community (AEC) where the ASEAN Member States (AMS) took their most important stride towards deeper and more lasting regional economic integration. In the first of four pillars of AEC, the AMS aim to transform the region's economies into one single market and production base by 2015. Particularly in food security and trade, there is The ASEAN Food Security Reserve Board (AFSRB) and it harnesses both sides of the region's food markets to work together to avoid extreme price volatility, or to mitigate any adverse effects of temporary food shortages (ADB, 2015) . A big challenge comes from food national interest each ASEAN country against food regional achievement. On the other hand, there is a potential option that can still be developed, namely regional rice stocks or called ASEAN Plus Three Emergency Rice Reserve (APTERR). It is an essential option how to reduce fluctuations in rice prices that many ASEAN country fear when fully rice trade liberalization will conduct. Impact on Indonesian Food Security. Table 6 is presented the impact of ASEAN rice NTMS on Indonesian food (rice) security. There is 2 (two) scenario simulation, namely imposing ASEAN rice NTMs and fully rice trade liberalization as controlling scenario. When ASEAN rice NTMs is imposed, it will make Indonesian food (rice) security become worse off in general. On the rice availability declines because of rice import goes down and a little bit raise in domestic rice production. In terms of rice utilization also declines when rice price increase. Rice NTMs will add costs and stimulate increase in rice price, so finally rice accessibility will decline. So, what about the simulation of ASEAN rice trade fully liberalized? In general, this scenario actually makes Indonesian food (rice) security become better off that rice availability, rice utility, and rice accessibility increases. But what needs to be noted here is that simulation pushes to decrease domestic rice production. This is not surprising because basically Indonesian rice does not have a comparative advantage in international market (Azahari dan Hadiutomo, 2013) . These conditions are becoming more complicated and having polemic potential in the community because of the divergent opinions. Some people view the success of food security is measured by the achievement food (rice) selfsufficiency and others see that the success should be assessed by the achievement food (rice) availability. This is in accordance with the basic explanation by Food and Agriculture Organization (FAO), related to food policy each country in the world are faced with options to achieve food selfsufficiency or food self-reliance or food availability term through food trade.
Conclusion
This research concluded that rice NTMs imposes by all ASEAN member country with vary value, including Indonesia. Brunei Darussalam, Thailand, and Cambodia have the highest rice NTMs based on estimation of tariff equivalent calculation. Even though rice tariff tends to decrease with regional agreement but rice NTMs become new challenge and also alternative option how to deal with domestic protection. Imposing ASEAN rice NTMs lead to negative effects on Indonesian food security through rice availability, utility, and accessibility. In other hand, rice NTMs policy would also improve rice production because of higher rice price is positive incentive for rice farmer to produce. The contrary situation happened when fully rice trade liberalization is conducted. It would increase all food (rice) security indicators, include rice import. So, there is trade-off between NTMs and fully rice trade liberalization policy. The government should be wise and careful when imposing rice NTMs as temporary policy to stimulate rice self-sufficiency.
